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ARC FAULT DETECTION APPARATUS USING 
MICROCOMPUTER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates, in general, to an arc 
fault detection apparatus and, more particularly, to an arc 
fault detection apparatus using a microcomputer, Which 
divides current paths into a loW current path and a high 
current path depending on the intensity of load current using 
a source voltage that is applied to a lead Wire and determines 
Whether an arc fault signal exists, and Which presets a circuit 
breaking time against the generation of an arc, correspond 
ing to the magnitude of a load, and immediately breaks a 
circuit if a corresponding arc fault signal is detected Within 
the preset circuit breaking time. 

[0003] 2. Description of the Related Art 

[0004] As Well knoWn to those skilled in the art, arc faults 
(series, parallel or ground arcs) occur along electric Wiring, 
and are phenomena occurring due to physical or electric 
defects caused by the aging or breakdoWn of Wires, defective 
insulation or overcurrent. Such an arc fault is a major factor 
in causing ?res, so that, recently, a circuit breaker for arc 
fault protection to break a poWer supply circuit When an arc 
occurs on an electrical appliance must be mandatorily used 
in the U.S.A. 

[0005] As prior arts related to such an arc fault detector, 
there are Korean Pat. Appln. Nos. 10-2004-59272 and 
10-2004-62043. 

[0006] The prior arts disclose arc fault detection appara 
tuses, Which detect a source voltage applied to a lead Wire 
and determine Whether an arc fault has occurred, thus 
eliminating malfunction caused by a current detection 
scheme that is the technology previous to the prior arts, 
Which divide current paths into tWo paths depending on the 
intensity of load current generated from the lead Wire and 
determine Whether an arc fault occurs based on voltage 
detection, thus preventing malfunction caused by a pseudo 
arc signal, and Which shorten a circuit breaking time accord 
ing to the magnitude of a load, thus greatly decreasing risk 
of causing ?res. 

[0007] Therefore, With the development of the prior arts, 
advanced technology has been provided to easily detect an 
arc generated at a load current beloW a rated current, as Well 
as a load current above the rated current, so as to promptly 
break a circuit, and, in addition, to eliminate a malfunction 
of misconceiving a pseudo arc signal, generated due to the 
construction of various (a plurality of) loads, as an actual arc 
signal and erroneously breaking a circuit. 

[0008] HoWever, in the prior arts, the core technology is a 
method of storing a detection signal, Which oscillates in and 
is input from an analog circuit, in a capacitor, comparing the 
stored signal With a preset reference signal, and outputting 
comparison results When current paths are divided into a loW 
current path and a high current path according to the 
magnitude of a load and it is determined Whether an arc fault 
signal exists. Therefore, output time is not uniform because 
of the discharging time of the capacitor, so that there may 
occur several malfunctions in such a Way that an arc cutoff 
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time (the period ranging from the generation of an arc to the 
breaking of a circuit) is not exact. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, the present invention has been made 
keeping in mind the above problems occurring in the prior 
art, and an object of the present invention is to provide an arc 
fault detection apparatus using a microcomputer, Which 
divides current paths into a loW current path and a high 
current path depending on the intensity of load current using 
a source voltage that is applied to a lead Wire and determines 
Whether an arc fault signal exists, and Which presets a circuit 
breaking time against the generation of an arc, correspond 
ing to the magnitude of a load, and immediately breaks a 
circuit if a corresponding arc fault signal is detected Within 
the preset time. 

[0010] In order to accomplish the above object, the present 
invention provides an arc fault detection apparatus, com 
prising a voltage detection unit for detecting voltage varia 
tion according to time With respect to source poWer; a ?rst 
frequency band setting unit for setting a frequency band of 
a signal output from the voltage detection unit to correspond 
to intensity of loW-load current; a ?rst ?lter unit for detecting 
high-frequency signals from output signals of the ?rst fre 
quency band setting unit; a level limiting unit for limiting a 
level of dimmer signals to discriminate the dimmer signals 
from arc signals of output signals of the ?rst ?lter unit; a 
second ?lter unit for detecting a high-frequency signal from 
level-limited signals output from the level limiting unit, thus 
detecting only a frequency band of the arc signals; a ?rst 
frequency limiting ampli?cation unit for limiting and ampli 
fying a frequency band of the signal detected by the second 
?lter unit, and providing an ampli?ed frequency band 
limited signal to a microcomputer; a second frequency band 
setting unit for setting a frequency band of the signal output 
from the voltage detection unit to correspond to intensity of 
high-load current; a third ?lter unit for detecting a high 
frequency signal from output signals of the second fre 
quency band setting unit; a second frequency limiting ampli 
?cation unit for limiting and amplifying a frequency band of 
the signal detected by the third ?lter unit, and providing an 
ampli?ed frequency band-limited signal to the microcom 
puter; a current detection unit disposed in a lead Wire 
betWeen the source poWer and a load to detect current 
variation according to time; a current saturation setting unit 
for setting a current saturation time of a signal, detected by 
the current detection unit according to load; a ?rst ampli? 
cation unit for amplifying a signal output from the current 
saturation setting unit Without inverting the signal; a second 
ampli?cation unit for inversely amplifying the signal output 
from the current saturation setting unit; a full-Wave rectify 
ing unit for combining half-Wave signals output from the 
?rst and second ampli?cation units, thus outputting a full 
Wave signal; a Direct Current (DC) conversion unit for 
converting the full-Wave signal output from the full-Wave 
rectifying unit into a DC signal; and the microcomputer for 
detecting arc signals that are received from the ?rst and 
second frequency limiting ampli?cation units and are 
detected based on loW and high current detection paths, 
receiving the DC signal input through the DC conversion 
unit to set an arc cutolf time according to magnitude of the 
load, detecting arc signals received through the loW and high 
current detection paths Within the set arc cutoff time, deter 
mining that an arc fault signal is generated if the number of 
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arc signals detected is equal to or greater than a preset 
number, and then outputting a circuit breaking signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The above and other objects, features and other 
advantages of the present invention Will be more clearly 
understood from the following detailed description taken in 
conjunction With the accompanying draWings, in Which: 

[0012] FIG. 1 is a block diagram of an arc fault detection 
apparatus using a microcomputer according to the present 
invention; and 

[0013] FIG. 2 is a ?owchart ofa process of controlling the 
arc fault detection apparatus using a microcomputer accord 
ing to the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] Hereinafter, embodiments of the present invention 
Will be described in detail With reference to the attached 
draWings. 
[0015] Reference noW should be made to the draWings, in 
Which the same reference numerals are used throughout the 
different draWings to designate the same or similar compo 
nents. 

[0016] FIG. 1 is a block diagram of an arc fault detection 
apparatus using a microcomputer according to the present 
invention. 

[0017] As shoWn in FIG. 1, the arc fault detection appa 
ratus using a microcomputer according to the present inven 
tion includes a voltage detection unit 100, a ?rst frequency 
band setting unit 110, a ?rst ?lter unit 120, a level limiting 
unit 130, a second ?lter unit 140, a ?rst frequency limiting 
ampli?cation unit 150, a second frequency band setting unit 
160, a third ?lter unit 170, a second frequency limiting 
ampli?cation unit 180, a microcomputer 190, a current 
detection unit 200, a current saturation setting unit 210, a 
?rst ampli?cation unit 220, a second ampli?cation unit 230, 
a full-Wave ampli?cation unit 240, a Direct Current (DC) 
conversion unit 250 and a circuit breaking unit 300. 

[0018] The voltage detection unit 100 detects voltage 
variation according to time With respect to source poWer. 
The voltage detection unit 100 full-Wave recti?es the voltage 
betWeen a hot Wire and a neutral Wire using a bridge diode 
(not shoWn), and detects voltage using a recti?ed signal. 

[0019] The ?rst frequency band setting unit 110, Which is 
adapted to set the frequency band of the signal output from 
the voltage detection unit 100, sets a frequency band accord 
ing to the intensity of loW-load current, thus setting a 
frequency band for a loW current detection path. 

[0020] The ?rst ?lter unit 120 detects high-frequency 
signals from the output signals of the ?rst frequency band 
setting unit 110, and limits signals other than the high 
frequency signal. The ?rst ?lter unit 120 detects the fre 
quency range of dimmer signals, having a frequency band 
overlapping With that of arc signals. The reason for this is 
that the frequency band of the arc signals is not detected 
When the frequency band of the dimmer signals is limited. 
Therefore, the ?rst ?lter unit 120 consequently simulta 
neously detects both the arc signals and the dimmer signals. 
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[0021] The level limiting unit 130 limits the level of the 
dimmer signals of the output signals of the ?rst ?lter unit 
120. This operation is performed to discriminate the dimmer 
signals from the arc signals by limiting the level of the 
dimmer signals. 

[0022] The second ?lter unit 140 detects a high-frequency 
signal from the level-limited signals output from the level 
limiting unit 130 and detects only a frequency band of the 
arc signals. 

[0023] The ?rst frequency limiting ampli?cation unit 150 
ampli?es the level of the signal detected by the second ?lter 
unit 140. The ?rst frequency limiting ampli?cation unit 150 
limits and ampli?es a frequency band to minimize the 
in?uence of the devices of the ?rst frequency limiting 
ampli?cation unit, and provides the output signal thereof to 
the input port P1 of the microcomputer 190. 

[0024] The second frequency band setting unit 160, Which 
is adapted to set the frequency band of the signal output from 
the voltage detection unit 100, sets a frequency band accord 
ing to the intensity of high-load current, thus setting the 
frequency band for a high current detection path. 

[0025] The third ?lter unit 170 detects a high-frequency 
signal from the output signals of the second frequency band 
setting unit 160, and does not require a separate level 
limiting unit because the third ?lter unit 170 controls load 
current equal to or higher than the current of a dimmer load 
in a high current detection path, unlike the ?rst ?lter unit 
120. 

[0026] The second frequency limiting ampli?cation unit 
180 ampli?es the level of the signal detected by the third 
?lter unit 170. The second frequency limiting ampli?cation 
unit 180 limits and ampli?es a frequency band to minimiZe 
the in?uence of devices, and provides the output signal 
thereof to the input port P2 of the microcomputer 190. 

[0027] The microcomputer 190 detects an arc signal 
received from the ?rst frequency limiting ampli?cation unit 
150 through a loW current detection path, using the input 
port P1 thereof detects an arc signal received from the 
second frequency limiting ampli?cation unit 180 through a 
high current detection path, using the input port P2 thereof, 
and receives a DC voltage input from the DC conversion 
unit 250 to ascertain the magnitude of a load, using the input 
port P3 thereof. 

[0028] The microcomputer 190 sets an arc cutolf time 
preset according to ascertained load magnitude, detects arc 
signals received through the input port P1 or P2 Within the 
set arc cutolf time, and determines that an arc fault signal is 
generated if the number of arc signals received is equal to or 
greater than a preset number. 

[0029] According to an embodiment of the present inven 
tion, the basis for counting the number of arc signals 
received through the input port P1 or P2 is the half Wave of 
a sine Wave (60 HZ, 8 ms). The microcomputer 190 monitors 
arc signals at each half Wave (8 ms) of an input sine Wave, 
and determines the number of arc signals. 

[0030] The microcomputer 190 outputs a circuit breaking 
signal through the output port P4 thereof, thus operating the 
circuit breaking unit 300. The input port P5 of the micro 
computer 190 is connected to a test sWitch 191, and is 
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operated so that, if the test switch 191 is turned on, the 
microcomputer 190 also outputs a circuit breaking signal 
through the output port P4. 

[0031] The current detection unit 200 is disposed in a hot 
Wire betWeen source poWer and the load to detect current 
variation according to time. 

[0032] The current saturation setting unit 210 sets a cur 
rent saturation time for signals detected by the current 
detection unit 200. The current saturation setting unit 210 
outputs the current signals detected by the current detection 
unit 200 in the form of proportional intensities until the 
current signal reaches the rated load current of the arc fault 
detection apparatus. 

[0033] The ?rst ampli?cation unit 220 ampli?es each 
signal output from the current saturation setting unit 210 
Without inverting the signal. Further, the ?rst ampli?cation 
unit 220 uses a single poWer source, not dual poWer sources, 
for the supply voltage of an ampli?er (an Operational 
Ampli?er: OP AMP, not shoWn) constituting the ?rst ampli 
?cation unit 220. That is, a negative voltage (—VCC) is used 
as a ground voltage (GND: 0V), so that, of the signals output 
from the current saturation unit 210, a negative (—) voltage 
is not output, but only a half Wave signal, Which is a positive 
(+) voltage signal, is output. 

[0034] The reason for implementing the above construc 
tion is to prevent ampli?ed poWer from the ?rst ampli?ca 
tion unit 220 from increasing compared to the supply poWer. 
Therefore, a portion of the ampli?ed poWer higher than the 
supply poWer is clipped. For example, if 112V is used as the 
supply voltage of the ampli?cation unit, an output voltage 
higher than +12V, or loWer than —l2V is not output. The 
ampli?cation ratio of the ?rst ampli?cation unit 220 is set so 
that the intensity of the ampli?ed output signal is not clipped 
until current intensity reaches the rated load current of the 
arc fault detection apparatus. 

[0035] The second ampli?cation unit 230 inversely ampli 
?es each signal output from the current saturation setting 
unit 210. Similar to the ?rst ampli?cation unit 220, a 
negative (—) voltage of the output signal of the second 
ampli?cation unit 230 is not output, but only a half Wave 
signal, Which is a positive (+) voltage signal, is output. 

[0036] The full-Wave rectifying unit 240 combines the 
signals output from the ?rst and second ampli?cation units 
220 and 230 and outputs a full-Wave signal. The reason for 
implementing the full-Wave rectifying unit 240 at the output 
stage of the ampli?ed signals is to eliminate a phenomenon 
of causing a signal to be reduced or distorted due to 
rectifying devices (half-Wave) because the intensity of the 
signal output from the current detection unit 200 is too Weak. 

[0037] The DC conversion unit 250 converts the analog 
signal output from the full-Wave rectifying unit 240 into a 
DC signal and provides the DC signal to the input port P3 
of the microcomputer 190. 

[0038] The circuit breaking unit 300 is connected to the 
output port P4 of the microcomputer 190, thus breaking the 
circuit under the output control of the microcomputer 190. 

[0039] FIG. 2 is a ?owchart ofa process of controlling the 
arc fault detection apparatus using a microcomputer accord 
ing to the present invention. 
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[0040] As shoWn in FIG. 2, the process of controlling the 
arc fault detection apparatus using a microcomputer accord 
ing to the present invention is executed as folloWs. First, it 
is determined Whether the test sWitch 191 is turned on, 
through the input port P5 at step S10. If the test sWitch 191 
is turned on at step S10, a circuit breaking signal is output 
at step S11, Whereas if the test sWitch 191 is not turned on 
at step S10, an A/D conversion signal (DC) is detected 
through the input port P3 at step S12. The magnitude of a 
load corresponding to the DC value detected at step S12 is 
ascertained, and a preset arc cutolf time corresponding to the 
ascertained load is set at step S13. Time counting is started 
at step S14, and an arc signal received through the input port 
P1 or P2 is detected at step S15. It is determined Whether the 
arc signal is detected through the input port P1 at step S16. 
If the arc signal is detected through the input port P1 at step 
S16, the number of arc signals detected is counted at step 
S17. It is determined Whether the arc cutolf time has elapsed 
at step S18. If the arc cutoff time has not elapsed at step S18, 
the process proceeds to arc signal detection step S15, 
Whereas if the arc cutolf time has elapsed, it is determined 
Whether the number of arc signals currently counted is equal 
to or greater than a preset number at step S19. If the number 
of arc signals currently counted is less than the preset 
number at step S19, the process returns to the initial step 
thereof, Whereas if the number of arc signals currently 
counted is equal to or greater than the preset number, the 
process proceeds to step S11 of outputting a circuit breaking 
signal through the output port P4. 
[0041] If an arc signal is not detected through the input 
port P1 at step S16, it is determined Whether an arc signal is 
detected through the input port P2 at step S20. If an arc 
signal is not detected through the input port P2 at step S20, 
the process returns to the initial step thereof, Whereas if an 
arc signal is detected through the input port P2 at step S20, 
the number of arc signals detected is counted at step S21, 
and then the process returns to step S18 of determining 
Whether an arc cutolf time has elapsed. 

[0042] The operation of the arc fault detection apparatus 
using a microcomputer according to the present invention, 
having the above construction, is described beloW. 
[0043] First, the voltage betWeen a hot Wire and a neutral 
Wire is full-Wave recti?ed using a recti?er (bridge diode: 
BD) by the voltage detection unit 100, and the voltage is 
output using a recti?ed signal. 
[0044] The voltage output from the voltage detection unit 
100 is limited to a preset frequency band (a frequency band 
corresponding to the intensity of loW-load current) by the 
?rst frequency band setting unit 110, and the frequency 
band-limited voltage is output to the ?rst ?lter unit 120. 
Simultaneously, the output voltage of the voltage detection 
unit 100 is limited to a preset frequency band (a frequency 
band corresponding to the intensity of high-load current) by 
the second frequency band setting unit 160, and the fre 
quency band-limited voltage is output to the third ?lter unit 
170. 

[0045] The ?rst ?lter unit 120 detects a high-frequency 
signal from the output signal of the ?rst frequency band 
setting unit 110, and outputs the detected signal. Therefore, 
a dimmer signal, Which is a pseudo arc signal, is detected 
together With an arc signal, Which is a high-frequency signal. 

[0046] Further, the high-frequency signal output from the 
?rst ?lter unit 120 limits the level of the dimmer signal While 
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passing through the level limiting unit 130. This operation is 
performed to discriminate the dimmer signal from the arc 
signal by limiting the level of the dimmer signal. 

[0047] Of the signal output from the level limiting unit 
130, only a high-frequency signal is output through the 
second ?lter unit 140. Since the second ?lter unit 140 detects 
only the frequency band of an arc signal, only an arc signal 
is detected When the arc signal exists. 

[0048] The signal output from the second ?lter unit 140 is 
input to the ?rst frequency limiting ampli?cation unit 150. 
The ?rst frequency limiting ampli?cation unit 150 ampli?es 
the level of the signal detected by the second ?lter unit 140, 
and provides the ampli?ed signal to the input port P1 of the 
microcomputer 190. 

[0049] Further, of the signal output from the second fre 
quency band setting unit 160, only a high-frequency signal 
is detected and output by the third ?lter unit 170. The third 
?lter unit 170 controls load current equal to or higher than 
the current of a dimmer load, so that a separate level limiting 
unit is not implemented. 

[0050] The signal output from the third ?lter unit 170 is 
ampli?ed by the second frequency limiting ampli?cation 
unit 180, and the ampli?ed signal is input to the input port 
P2 of the microcomputer 190. 

[0051] Meanwhile, current applied to the load through 
source poWer is detected by the current detection unit 200, 
and the detected current signal is detected as a suitable 
voltage by the current saturation setting unit 210. 

[0052] In this case, the current saturation setting unit 210 
adjusts a set value to set a saturation current value. This 
setting is suitably performed depending on the current 
condition or status of a load. The current saturation setting 
unit 210 outputs a sine Wave having loW intensity. The sine 
Wave is input both to the ?rst ampli?cation unit 220 and the 
second ampli?cation unit 230. A half-Wave recti?ed signal, 
Which is ampli?ed Without inversion, is output through the 
?rst ampli?cation unit 220. A half-Wave recti?ed signal, 
Which has a phase difference of 90° With respect to the 
output of the ?rst ampli?cation unit 220, is output through 
the second ampli?cation unit 230. 

[0053] The output signals of the ?rst and second ampli? 
cation units 220 and 230 are generated as a full-Wave 
recti?ed signal While passing through the full-Wave rectify 
ing unit 250. 

[0054] The output signal of the full-Wave rectifying unit 
240 is converted into a DC signal by the DC conversion unit 
250 and the DC signal is output from the DC conversion unit 
250. The (A/D) converted signal (DC signal) is input to the 
input port P3 of the microcomputer 190. Therefore, the 
microcomputer 190 detects values input through the input 
ports P1 to P3 and P5, and outputs a circuit breaking signal 
to the circuit breaking unit 300 When an arc fault signal is 
detected or When a key input is sensed by the test sWitch 191. 

[0055] This operation is described in detail beloW. The 
microcomputer 190 determines Whether the test sWitch 191 
is turned on through the input port P5, and outputs a circuit 
breaking signal through the output port P4 to operate the 
circuit breaking unit 300 if the test sWitch 191 is turned on, 
thus breaking the circuit at steps S10 and S11. 
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[0056] Further, the microcomputer 190 detects the A/D 
converted signal (DC) through the input port P3, ascertains 
the magnitude of a load corresponding to the detected DC 
value, sets an arc cutolf time (a period ranging from the 
generation of an arc to the breaking of the circuit) corre 
sponding to the ascertained load magnitude, and starts to 
count the set time at steps S12 to S14. 

[0057] In this case, the set time is set again depending on 
a DC value input to the input port P3, that is, the magnitude 
of a load. 

[0058] If the counting of the set arc cutolf time is started, 
the microcomputer 190 detects an arc signal received 
through the input port P1 or P2. 

[0059] If an arc signal has been detected through the input 
port P1 or P2, the microcomputer 190 counts the number of 
arc signals detected, at steps S15 to S17, and S20 and S21. 

[0060] In this case, the basis for counting the number of 
arc signals received through the input port P1 or P2 is the 
half Wave (60 HZ, 8 ms) of a sine Wave. The microcomputer 
190 monitors arc signals at each half Wave (8 ms) of an input 
sine Wave and determine the number of arc signals. In this 
case, the number of arc signals is set based on experimental 
values, and is included in the microcomputer 190. 

[0061] Further, it is determined Whether the arc cutolf time 
has elapsed. If the arc cutolf time has elapsed, and the 
number of arc signals received through the input port P1 or 
P2 is equal to or greater than a preset number, the micro 
computer 190 determines that an arc fault signal is gener 
ated, and outputs a circuit breaking signal through the output 
port P4 to operate the circuit breaking unit 300, thus 
breaking the circuit at steps S18 and S19. 

[0062] HoWever, if the arc cutolf time has elapsed and the 
number of arc signals received through the input port P1 or 
P2 is less than the preset number, the microcomputer 190 
determines that any signal (a pseudo arc signal, etc.) other 
than an arc fault signal is generated, and does not output a 
circuit breaking signal through the output port P4. The 
process returns to the initial stage thereof. 

[0063] As described above, the present invention provides 
an arc fault detection apparatus using a microcomputer, 
Which divides current paths into a loW current path and a 
high current path, depending on the intensity of load current, 
using a source voltage applied to a lead Wire and determines 
Whether an arc fault signal is generated, and Which presets 
a circuit breaking time against the generation of an arc 
corresponding to the magnitude of a load, and immediately 
breaks a circuit if a corresponding arc fault signal is detected 
Within the preset time, thus eliminating malfunction, real 
iZing a very exact arc cutolf time and promptly breaking a 
circuit. 

[0064] Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art Will appreciate that various modi? 
cations, additions and substitutions are possible, Without 
departing from the scope and spirit of the invention as 
disclosed in the accompanying claims. 

What is claimed is: 
1. An arc fault detection apparatus, comprising: 

a voltage detection unit for detecting voltage variation 
according to time With respect to source poWer; 
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a ?rst frequency band setting unit for setting a frequency 
band of a signal output from the voltage detection unit 
to correspond to intensity of loW-load current; 

a ?rst ?lter unit for detecting high-frequency signals from 
output signals of the ?rst frequency band setting unit; 

a level limiting unit for limiting a level of dimmer signals 
to discriminate the dimmer signals from arc signals of 
output signals of the ?rst ?lter unit; 

a second ?lter unit for detecting a high-frequency signal 
from level-limited signals output from the level limit 
ing unit, thus detecting only a frequency band of the arc 
signals; 

a ?rst frequency limiting ampli?cation unit for limiting 
and amplifying a frequency band of the signal detected 
by the second ?lter unit, and providing an ampli?ed 
frequency band-limited signal to a microcomputer; 

a second frequency band setting unit for setting a fre 
quency band of the signal output from the voltage 
detection unit to correspond to intensity of high-load 
current; 

a third ?lter unit for detecting a high-frequency signal 
from output signals of the second frequency band 
setting unit; 

a second frequency limiting ampli?cation unit for limiting 
and amplifying a frequency band of the signal detected 
by the third ?lter unit, and providing an ampli?ed 
frequency band-limited signal to the microcomputer; 

a current detection unit disposed in a lead Wire betWeen 
the source poWer and a load to detect current variation 

according to time; 

a current saturation setting unit for setting a current 
saturation time of a signal, detected by the current 
detection unit according to load; 
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a ?rst ampli?cation unit for amplifying a signal output 
from the current saturation setting unit Without invert 
ing the signal; 

a second ampli?cation unit for inversely amplifying the 
signal output from the current saturation setting unit; 

a full-Wave rectifying unit for combining half-Wave sig 
nals output from the ?rst and second ampli?cation 
units, thus outputting a full-Wave signal; 

a Direct Current (DC) conversion unit for converting the 
full-Wave signal output from the full-Wave rectifying 
unit into a DC signal; and 

the microcomputer for detecting arc signals that are 
received from the ?rst and second frequency limiting 
ampli?cation units and are detected based on loW and 
high current detection paths, receiving the DC signal 
input through the DC conversion unit to set an arc 
cutoff time according to magnitude of the load, detect 
ing arc signals received through the loW and high 
current detection paths Within the set arc cutoff time, 
determining that an arc fault signal is generated if the 
number of arc signals detected is equal to or greater 
than a preset number, and then outputting a circuit 
breaking signal. 

2. The arc fault detection apparatus according to claim 1, 
Wherein the microcomputer monitors arc signals, Which are 
sine Waves received through the loW and high current 
detection paths, at each half Wave (60 HZ, 8 ms), thus 
determining the number of arc signals. 

3. The arc fault detection apparatus according to claim 1, 
Wherein the microcomputer has an input port connected to a 
test sWitch, and is operated so that, if the test sWitch is turned 
on, the microcomputer outputs the circuit breaking signal. 


